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HFRQRPLFFUDVKHVDQGFULVHVRQWKHHTXLOLEULXPSULFHVRIWKHPDUNHW
SRUWIROLRV8VLQJWKHGDWDRI86VWRFNPDUNHWDQG*'3JURZWKUDWHVRXU
FDOLEUDWLRQVVKRZWKDWWKHLQWURGXFWLRQRIHFRQRPLFFULVHVLQSODFHRI
HFRQRPLFFUDVKHVZRXOGVXIILFLHQWO\LQFUHDVHPDJQLWXGHVRIWKHHTXLW\
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,,QWURGXFWLRQ

7ZRGHFDGHVDJRMXVWDIWHUWKHSXEOLFDWLRQRIWKH0HKUDDQG3UHVFRWW
DUWLFOHRQWKHHTXLW\SUHPLXPSX]]OH5LHW]SURSRVHGDVROXWLRQIRUWKH
SX]]OHVLPSO\E\EULQJLQJLQORZSUREDELOLW\HFRQRPLFGLVDVWHUV:KLOH0HKUD
DQG3UHVFRWWFULWLFL]HG5LHW]
VSURSRVHGVROXWLRQ%DUURUHFHQWO\
PDGHDUJXPHQWVIRU5LHW]
VEDVLFUHDVRQLQJDQGFRQGXFWHGHPSLULFDODQDO\VLVIRU
WKHPHDVXUHPHQWRIWKHIUHTXHQFLHVDQGVL]HVRIWKHLQWHUQDWLRQDOHFRQRPLF
GLVDVWHUVWKDWRFFXUUHGGXULQJWKHWZHQWLHWKFHQWXU\
7KLVSDSHUIXUWKHUHODERUDWHV5LHW]
VLGHDLQWZRUHVSHFWV7KHILUVWLVWR
LQWURGXFHHYHQWVRIHFRQRPLFFULVHVLQSODFHRIHFRQRPLFFUDVKHVRUGLVDVWHUV
$OWKRXJKWKHUHDOHFRQRP\IDOOVLQWRGHSUHVVLRQKRZHYHUEDGO\LWGRHVLWPD\EH
FRPPRQO\REVHUYHGWKDWVRPHRIWKHHFRQRPLFVHFWRUVDUHUHODWLYHO\DFWLYHLQ
PDUNHWV7KXVZHFRQVLGHUORZSUREDELOLW\HYHQWVRIHFRQRPLFFULVHVLQZKLFK
VRPHRIWKHHFRQRPLFVHFWRUVIDOOLQWRGLVDVWURXVVWDWHVEXWWKHRWKHUVDUHVWLOOLQ
DFWLYHVWDWHV7KHVHFRQGLVIRUVLPSOLFLW\WRFRQVLGHUDVWDWLFYHUVLRQRI/XFDV
V
WUHHHFRQRP\DVLQ*ROOLHUDQG*ROOLHUDQG6FKOHVLQJHU
$VVXPLQJWKDWWKHHFRQRP\FRQVLVWVRIWZRVHFWRUVRISURGXFWLRQZHDQDO\]H
WKHGDWDRI86VWRFNPDUNHWDQG*'3JURZWKUDWHVGXULQJDQG


HVWLPDWHWKHPDJQLWXGHRIWKHHTXLW\SUHPLXP2XUFDOLEUDWLRQVVKRZWKDWWKH
LPSDFWRILQWURGXFWLRQRIHFRQRPLFFULVHVRQWKHPDJQLWXGHRIWKHHTXLW\SUHPLXP
LVPXFKODUJHUWKDQWKHLQWURGXFWLRQRIHFRQRPLFFUDVKHVZKHQWKHWRWDOGHFOLQHRI
WKHZKROHSURGXFWLRQVLVVLPLODU:HYHULI\WKDWRXUVLPSOHVWDWLFPRGHOFRXOG
SURYLGHDSSURSULDWHPDJQLWXGHVRIWKHHTXLW\SUHPLXPIRUWKHUHODWLYHULVN
DYHUVLRQFRHIILFLHQWĮZKHQFUDVKSUREDELOLWLHVRIHDFKHFRQRPLFVHFWRUDUH
OHVVWKDQDQGWKHWRWDOSURGXFWLRQGHFOLQHVEHWZHHQaRQ
WKHDYHUDJH

,,$6WDWLF7UHH(FRQRP\DQG(FRQRPLF&ULVHV

)ROORZLQJ*ROOLHU&KDSWHUZHFRQVLGHUDVWDWLF/XFDV
VWUHHHFRQRP\
LQZKLFKVHYHUDOLGHQWLFDOLHWKHVDPHSUHIHUHQFHDQGHQGRZPHQWDJHQWVOLYH
IRURQHSHULRG&RQVXPSWLRQWDNHVSODFHDWWKHHQGRIWKHSHULRG7KHUHDUHQ
GLIIHUHQWDVVHWVLQWKHHFRQRP\HDFKRIWKHPUHSUHVHQWLQJDVSHFLILFWHFKQRORJ\WR
SURGXFHDKRPRJHQHRXVFRQVXPSWLRQJRRG(DFKDJHQWLVHQGRZHGZLWKRQHXQLW
RIHDFKDVVHW/HW ௜ EHDUDQGRPYDULDEOHUHSUHVHQWLQJWKHSURGXFWLRQSHUFDSLWD
LQVHFWRULRIWKHHFRQRP\L «QVRWKDW ௜௡௜ୀଵ  LVWKH*'3SHUFDSLWD
7KHUHLVDVLPSOHILQDQFLDOPDUNHWLQWKLVHFRQRP\%HIRUHWKHUHDOL]DWLRQRIWKH


௜DJHQWVFDQVHOOWKHLUSURSHUW\ULJKWVRQWKHGLIIHUHQWVHFWRUVRIWKHHFRQRP\
DJDLQVWWKHGHOLYHU\RIDFHUWDLQTXDQWLW\RIWKHFRQVXPSWLRQJRRG7KHGHFLVLRQ
SUREOHPRIHDFKDJHQWLQWKHHFRQRP\LVWRGHWHUPLQHWKHSURSRUWLRQĮLRI
SURSHUW\ULJKWVKHRZQVLQVHFWRULWKDWKHZLOOUHWDLQJLYHQSULFH ௜  RIWKRVH
ULJKWV7KHHTXLOLEULXPSULFHVRIDVVHWVDUHVKRZQWREH
௙ ௜
௜ ƍ
ƍ 
ZKHUHUILVWKHULVNIUHHUDWHLQWKHHFRQRP\DQGXLVDJHQWV
 
YRQ1HXPDQQ0RUJHQVWHUQXWLOLW\IXQFWLRQ6LQFHRXUPRGHOLVVWDWLFZHDVVXPH
WKDWUI /HW ௜
ா௬෤೔௨ƍሺ௬෤ሻ
ா௨ƍሺ௬෤ሻ
௡
௜ୀଵ  GHQRWHWKHLQLWLDOPDUNHWYDOXHRI
WKHLQYHVWRUV
SRUWIROLR7KHQWKHHTXLW\SUHPLXPLVJLYHQE\

:HFRQVLGHUORZSUREDELOLW\HYHQWVRIHFRQRPLFFULVHVZKLFKPD\QRWEH
REVHUYHGIURPWKHUHDO*'3JURZWKGDWD7RIRUPDOL]HWKHLQWURGXFWLRQRIVXFK
HYHQWVIRUHDFK. 1 ^«Q`OHW ௄ GHQRWHWKHUDQGRPYDULDEOHZKLFK
UHSUHVHQWVPDUNHWRXWSXWVZKHQHYHU\DVVHWLQ.IDOOVLQWRFUDVKEXWQRWIRUDVVHWV
LQ1 .7KXV ே PHDQVWKDWDOOHFRQRPLFVHFWRUVIDOOLQWRHFRQRPLFFUDVK2Q
WKHRWKHUKDQG ׎ PHDQVQRVXFKFULVLVDQGFUDVK$VVXPHWKDW ௄ ׎ IRUDOO
QRQHPSW\. 1
/HW  EHDFRPSRXQGORWWHU\JLYHQE\


׎ ׎ ሼଵሽ ሼଵሽ ௄ ௄ ே ே 
ZKLFKPHDQV\LHOGLQJ ௄ ZLWKSUREDELOLW\Ȝ.IRUDOOVXEVHWV. 1ZKHUH
Ȉ.ك1Ȝ. :HVKDOOFRPSDUH ׎  ZLWK :KHQXLVFRQVWDQWUHODWLYHO\
ULVNDYHUVH$SSHQGL[VKRZVWKDWWKHUHLVDQLQWHUYDO>[VXFKWKDWIRU
VXIILFLHQWO\VPDOOSUREDELOLWLHVȜ.IRUDOOQRQHPSW\. ׎  ZKHQHYHU
VXSSRUWVRI ௄ DUHFRQWDLQHGLQWKHLQWHUYDO+RZHYHULWGRHVQRWWHOOKRZODUJH
WKHGLIIHUHQFH ׎  LVWRH[SODLQWKHSX]]OH,QZKDWIROORZVZHVKDOO
YHULI\LWQXPHULFDOO\

,,,1XPHULFDO$QDO\VHV

$VVXPSWLRQV

)RUVLPSOLFLW\ZHDVVXPHWKDWWKHHFRQRP\FRQVLVWVRIWZRVHFWRUVRI
SURGXFWLRQLHPDQXIDFWXULQJDQGRWKHUSULYDWHVHFWRUV7KXV1 ^`/HW ଵ
DQG ଶ EHUDQGRPYDULDEOHVUHSUHVHQWLQJWKHSURGXFWLRQSHUFDSLWDLQVHFWRULRI
WKHHFRQRP\VRWKDW ׎ ଵ ଶ LVWKH*'3SHUFDSLWDLQWKHSULYDWHVHFWRUV
&RQVLGHUDFKDQJH ׎ ׎ ׎ ሼଵሽ ሼଵሽ ሼଶሽ ሼଶሽ ሼଵǡଶሽ ሼଵǡଶሽ 
:HDVVXPHWKDW ሼଵሽ ଵ ଵ ଶ ሼଶሽ ଶ ଶ ଵDQG ሼଵǡଶሽ ଵ ଵ


ଶ ଶZKHUHZLL LVVHFWRUL
VDYHUDJHVKDUHRIWKH*'3SHUFDSLWDLQWKH
SULYDWHVHFWRUVDQGíțLL LVVHFWRUL
VOHYHORIGHFOLQHZKHQWKHVHFWRUL
IDOOVLQWRHFRQRPLFGLVUXSWLRQ7RVSHFLI\WKHSUREDELOLW\GHQVLW\IXQFWLRQI׋RI ׎
ZHLQWURGXFHWKHUDQGRPYDULDEOHV ௜ ZKLFKUHSUHVHQWWKHJURZWKUDWHV
RIWKHSURGXFWLRQSHUFDSLWDLQVHFWRULDQGDVVXPHWKDW ௜ ௜ ௜ IRUL 
2QFHZHNQRZWKHMRLQWSUREDELOLWLHVJ]]IRUSDLUV]]ZHREWDLQWKDWIRU
DOO\׋I׋\׋ Ȋ^J]]\׋ Z]Z]`)XUWKHUPRUHWKHSUREDELOLW\GHQVLW\
IXQFWLRQI^L`RI ሼ௜ሽ  LVJLYHQE\I^L`\L Ȋ^J]]\L ZL]L`

'DWDDQG&DOLEUDWLRQ5HVXOWV

:HXVHWKHWLPHVHULHVRIWKHJURZWKUDWHVRI86UHDO*'3SHUFDSLWDLQWKH
SULYDWHVHFWRUVDURXQGVKDUHRI*'3IRUWKHSHULRGIURPWR
DYHUDJHVWDQGDUGGHYLDWLRQPD[LPXPYDOXHLQ
PLQLPXPYDOXHLQIRUWKHPDQXIDFWXULQJVHFWRUDYHUDJH
VWDQGDUGGHYLDWLRQPD[LPXPYDOXHLQPLQLPXPYDOXH
LQIRUWKHRWKHUSULYDWHVHFWRUV7KHDYHUDJHRI*'3VKDUHRIWKH
PDQXIDFWXULQJVHFWRUGXULQJWKHSHULRGLV7KXVZHOHWZ DQGZ 
:HDVVXPHWKDWDJHQWVEHOLHYHWKDWHDFKSDLU]]RIUHDOL]HGJURZWKUDWHV


RIVHFWRUVSURGXFWLRQVLQWKHSDVWZLOORFFXUZLWKHTXDOSUREDELOLW\DQGWKDWDJHQWV
KDYHDFRQVWDQWUHODWLYHULVNDYHUVLRQ&55$Į7KHQXVLQJIRUPXOD ׎ ZH
FDQFDOFXODWHWKHHTXLW\SUHPLXPLQWKHVWDWLFWUHHHFRQRP\6HYHUDOHPSLULFDO
VWXGLHVDERXW86VWRFNPDUNHWVVKRZWKDWWKHHVWLPDWHGYDOXHVRIĮPD\EH
UDQJHGRYHUDQLQWHUYDO>@7DEOHUHSRUWVYDULRXVHTXLW\SUHPLXPVDVD
IXQFWLRQRIĮ

7DEOH(TXLW\SUHPLXPZLWK&55$ĮDQG ׎ EDVHGRQWKHDFWXDOJURZWKUDWHV
RI86UHDO*'3SHUFDSLWD
&55$Į (TXLW\SUHPLXP &55$Į (TXLW\SUHPLXP
     
     
     

2YHUWKHSHULRGZHWDNHWKHUHDOUHWXUQVRI6	3DVDULVN\DVVHW
DQG7%GDWDDVDULVNIUHHDVVHW7KHDYHUDJHVRIWKHUHDOUHWXUQRI6	3DQG
WKH7%GDWDDUHUHVSHFWLYHO\DQGSHU\HDU+HQFHZHREWDLQWKDWWKH
DYHUDJHRIHTXLW\SUHPLXPVRYHUWKHSHULRGLVDURXQG&OHDUO\WKLVVLPSOH
VWDWLFYHUVLRQGRHVQRWILWWKHGDWDIRUDOOĮOHYHOV
7RVHHWKDWWKHLQWURGXFWLRQRIHFRQRPLFGLVUXSWLRQVPLJKWEULGJHWKHJDSZH


VKRZ WZR FDOLEUDWLRQ UHVXOWV WR VHH KRZ ODUJH WKH PDJQLWXGHV RI WKH HTXLW\
SUHPLXPVIRU WKHVPDOOSUREDELOLWLHVRIHFRQRPLFFUDVKHVDQGFULVHVPLJKWEHWR
UHVROYHWKHSX]]OH

&DOLEUDWLRQ ^`  ^` DQG ^` HFRQRPLFFUDVK$VVXPH ͳ ʹ
)LUVWZHFRQVLGHU DVLQ5LHW]ZKLFKFRUUHVSRQGVWRDURXQG
GHFOLQHRI*'3LQSULYDWHVHFWRUV$OVROHW ^` ZKLFKPHDQVWKDWWKH
HFRQRPLFFUDVKZLOORFFXUDWPRVWRQHLQILIW\\HDUV/HW DVLQ5LHW]
%DUURHVWLPDWHGIURPLQWHUQDWLRQDOWLPHVHULHVGDWDWKDW*'3ZLOO
GHFOLQH EHWZHHQ  DQG  ZLWK SUREDELOLW\ DURXQG  DQG  2XU
FDOLEUDWLRQ UHVXOWZKLFK LV VLPLODU WR5LHW]
VFDOLEUDWLRQ LV WKDW QHHGV WREHDW
OHDVW  WR H[SODLQ WKH SX]]OH ZLWK WKH SUREDELOLW\ RI HFRQRPLF FUDVK EHLQJ
EHWZHHQDQG
6LQFHWKHHTXLW\SUHPLXPJHWVODUJHUIRUVPDOOHU KRZHYHUXQUHDOLVWLFLWPD\
EHZHVKRZDFDOLEUDWLRQUHVXOWLQ)LJXUHZKHQ WRFRPSDUHZLWKWKH
FDOLEUDWLRQEHORZ:HPD\FRQFOXGHWKDWWKHHIIHFWRIHFRQRPLFFUDVKLH
GHFOLQHRI*'3LQSULYDWHVHFWRUVRIWKHHFRQRP\RQWKHPDJQLWXGHRIWKHHTXLW\
SUHPLXPPD\EHODUJHHQRXJKWRH[SODLQWKHSX]]OHIRU )RUHDFKRI
ZHUHVSHFWLYHO\QHHG ^` WRREWDLQ 



)LJXUH(TXLW\SUHPLXPVYHUWLFDOOLQHDQGSUREDELOLWLHVRIHFRQRPLFFUDVKHV
KRUL]RQWDOOLQH


)LJXUH(TXLW\SUHPLXPVYHUWLFDOOLQHDQGSUREDELOLWLHVRIHFRQRPLFFULVLVRI
DVVHWKRUL]RQWDOOLQH

&DOLEUDWLRQ  ^`  ^` DQG ^`   HFRQRPLF FULVLV/HW ^L`
 $VVXPH WKDW ͳ ʹ  7KLV PHDQV a   RQ WKH


DYHUDJH GHFOLQHRI*'3 LQ WKHSULYDWH VHFWRUV RI WKH HFRQRP\)L[ ^` 
DQGOHW $OWKRXJKWKHDYHUDJHGHFOLQHLVVLPLODUWR5LHW]
VFDVH)LJXUH
VKRZVWKHVDPHHIIHFWDVLQHFRQRPLFFUDVKRIGHFOLQHLQ)LJXUH7KDWLV
WKHPDJQLWXGHV RI HTXLW\ SUHPLXP GUDPDWLFDOO\ LQFUHDVH E\ WKH LQWURGXFWLRQ RI
ORZSUREDELOLW\HYHQWVRIHFRQRPLFFULVLV)RUHDFKRI ZHUHVSHFWLYHO\
QHHG ^` WRREWDLQ 

,9&RQFOXVLRQV

7KH DLP RI WKH SDSHU LV WR IXUWKHU HODERUDWH 5LHW]
V LGHD E\ LQWURGXFLQJ WZR
W\SHVRI ORZSUREDELOLW\ HYHQWV HFRQRPLF FUDVK DQGHFRQRPLF FULVLV LQ D VWDWLF
WUHH HFRQRP\ WR VHH ZKHWKHU RU QRW VL]DEOH PDJQLWXGH RI HTXLW\ SUHPLXP LV
DFKLHYHG WR UHVROYH WKH SX]]OH 2XU HPSLULFDO ILQGLQJ LV WKDW WKH HIIHFW RI
HFRQRPLFFULVLVLVPXFKODUJHUWKDQHFRQRPLFFUDVK$OWKRXJKRXUPRGHOIDLOHGWR
REWDLQ VL]DEOH HIIHFWV IRU VPDOOHU FRHIILFLHQWV    ZH EHOLHYH WKDW WKH
LQGLYLGXDOEHKDYLRUVRIHFRQRPLFVHFWRUVPD\EHPRUHVLJQLILFDQW WRXQGHUVWDQG
WKHSX]]OHWKDQWKHZKROHEHKDYLRURIWKHHFRQRP\
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